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本论文第一部分侧重描述采用非在线地联用 Sephadex G-50 凝胶层析分
离技术和基质辅助激光解吸电离飞行时间质谱(MALDI-TOF-MS)分析技术
筛选正常人和肝癌患者之间的血清多肽与蛋白质组的差异组分。实验结果指
出，正常人和肝癌患者的血清样品经过 Sephadex G-50 凝胶层析柱分离收集
后，约可检测出 176 个多肽与蛋白质所对应的特征质谱峰；比对肝癌患者血
清样品的质谱峰后，发现肝癌患者血清样品显示 3 个差异质谱峰，其 m/z 分

























约为 600 个。比对正常人和肝癌患者血清的 2D-PAGE 的蛋白质斑点的位点
和数目，发现总共存在着 24 差异斑点，其中有 7 个斑点上调，7 个斑点下调，
8 个斑点缺失，2 个斑点增加。结合肽指纹（PMF）样品制备、基质辅助激
光解吸电离飞行时间质谱（MALDI-TOF-MS）法和数据库检索等分析技术，
鉴定差异蛋白质的组成，发现肝癌患者血清的差异蛋白组中的第 7 和第 9 号
的上调蛋白质斑点分别为类似β-5-微管蛋白和 RAS 致癌基因家簇表达产物
RAB12 蛋白，而第 9，12，16 号下调蛋白质点分别为阿朴脂蛋白，60s 酸性






























The surviving, development, evolution and continuing of current human 
have been affected by the cancer. Biological composition and molecular 
structures of the peptides, the proteins, and glycoproteins etc. in human serum 
would occur to change somewhat or to differential change greatly while a 
produce of pathological changes involving in the showing, development, 
transferring, and death is happening from the patients with cancers. It is possible 
approach for finding biomarkers for diagnosing cancer according to these 
changes in serum. In this thesis, differential composition of peptides and proteins 
in serum between normal male serum (NMS) and male patient serum with liver 
cancer (LCMPS) were used to find the serum biomarkers for diagnosing cancer. 
In addition, These techniques have been optimized to develop a lot of novel 
analytical approaches to find novel biomarkers for further research in the 
diagnosing cancer, in the mechanism of studying cancer formation, in the cancer 
target supplied by drugs, and in the liver cancer of previous diagnosing and 
therapy, which these techniques can predigest analytical experimental steps, 
reduce analytical cost, and drive these techniques for realizing aim as 
merchandise.  
In the first section, a combined off-line technology of gel chromatography 
with Sephadex G-50 and MALDI-TOF MS have been used to find differential 
compositions of serum peptides/ proteins both NMS and LCMPS. The 
experimental results indicated that approximately 176 mass spectra peaks both 
NMS and LCMPS can be found after both sera samples were separated by a gel 
column packed with Sephadex G-50. Three representative differential peaks with 















which the inspecting rate of diagnosing liver cancer shows up to 84%, 68%, and 
76%, respectively, according to these differential peaks. A primary separation of 
mixed peptides and proteins in sera samples can be carried out by a gel medium 
of Sephadex G-50, especially in removing high abundant proteins (HAP) such as 
albumin, transferrin, and IgG. The low abundant proteins (LAP) in sera samples 
can be transferred into molecular ions for mass analysis with a mass analyzer of 
MALDI-TOF mass spectrometer after the serum proteins was separated by the 
column. It is indicated that this available approach can be used to find a lot novel 
biomarkers for diagnosing or previous diagnosing liver cancer.  
In the second section, as research materials of NMS and LCPMS, separation 
effects both sera samples with 2D-PAGE have been optimized for proteome 
analysis. The protein spots with high resolution in serum can be found by a 
optimized approach of 2D-PAGE, approximately 600 protein spots each gel. We 
found that there are 24 differential protein spots on the 2D-PAGE gel compared 
to NMS and LCPMS. In addition, we found that 7 spots were up-regulated, 7 
spots were down-regulated, 8 spots were repressed and 2 spots were induced in 
the differential spots. With combined analytical techniques of sample preparation 
of PMF, MALDI-TOF-MS, and database search, No.7 and No.9 of these 
up-regulated proteins in the differential spots have been identified to be similar 
tubuline beta 5 and RAB21 protein that expressed with RAS oncogene family. 
Moreover, No.9, No.10, and No.12 of these down-regulated proteins have been 
identified to be apolipoprotein A-IV, 60S acidic ribosomal protein PO and Cyclin 
H. It is suggested that these differential proteins in serum can be employed to 
diagnose the formation and therapy procedure in the patients with liver cancer 
and to study mechanism of liver cancer.  















separation, and identification for differential proteome analysis have been 
established, finding that 8 biomarkers for liver cancer diagnose including 
previous diagnosis in clinic. These biomarkers can be used to diagnose the liver 
cancer, to study the mechanism of tumor formation, and to find specific 
anti-cancer drugs. Moreover, the pathway supplied drugs for treating the cancers, 
the interaction both the drugs and the proteins, and the target of supplying drugs 
can be studied with reference to the role of these biomarkers. Clearly, these 
biomarkers will play an important role in supplying various available data for 
further diagnosing and studying the liver cancer.    
 

































世界卫生组织(WHO)报告,目前全球每年新发的癌症患者约 1 000 万，而
死于各种癌症的人数达到 600 万，同时 WHO 还指出在未来的 25 年内全世































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
